Abstract.
Suppose si is a complex algebra with involution, 3 § is a C*-algebra, and L is a linear mapping from si to 3S . We say L is positive if L(a*a) > 0 for each a£si . For each integer n the set Mn(si) of matrices of order n with entries in si , with matrix multiplication and the involution (ajk)* = (a*k¡), is again a complex algebra with involution and M.n(¿%) is a C*-algebra. The mapping L is said to be completely positive if for each n the mapping (aJk) -* (L(ajk)) from M"(si) to Nln(£8) is positive. For studies of such mappings we refer to [2, 6-9, 11, 12] . See [5] for a fairly recent survey.
Evidently, every completely positive mapping is positive. The converse, however, is false, even if si is assumed to be a C*-algebra, as evidenced by the example of Arveson [2, p. 169 ] that the transpose operation on M2(C) is positive but not completely positive. It is known that if si is a commutative C*-algebra or if 31 is commutative, then every positive linear mapping from si to 31 is completely positive (see [2, 11] ). The main aim of the present note is to show that commutativity of si (without the condition that si be a C*-algebra) does not imply that every positive linear mapping from si to ¿% is completely positive. In fact, the conclusion fails even if si = C[x], the polynomials in one indeterminate with complex coefficients, and 3S = M2(C). A counterexample is given in Theorem 1.
Theorem 2 provides a sufficient condition, in terms of determinacy of certain scalar moment sequences, for a positive linear mapping defined on C[x] to be completely positive. An application shows that a positive linear mapping L : C[x] -» B(^) is completely positive if only ||L(x")|| does not grow too rapidly (i.e., not much faster than n") as n -> oo. 
License or copyright restrictions may apply to redistribution; see http://www.ams.org/journal-terms-of-use £,£%? and c e C). These conditions are also sufficient. To see this, suppose they hold. For each Borel set E in R the family (X((E))ie^ satisfies the parallelogram law and the rule of homogeneity (same as above, only for scalars instead of measures), and it is a matter of algebra that there is a unique sesquilinear form fE on J" such that X^(E) = fs(Ç, ¿j) for all £, e %?. Now fs is positive since the X^ are positive measures and is bounded since (by (3)) fE(t,Z) = Xi(E) < Xç(R) = (soi, Í) < ||51| Hill2.
Hence there is a unique p(E) e B(ßf)+ such that yk(i, 17) = (p(E)c;, n) for all tl,n £ 2?. In particular X^(E) = (p(E)Ç, ¿¡) for all £ e %?. This being so for all E £ 3!(R), it follows that p is a measure and that (4) holds. A moment sequence (s") in B(ßf) is determinate if only one measure p satisfies (2). Theorem 2. Let (s") be a positive definite sequence in B(ßf), and assume that for all Ç, n £ ß? the scalar moment sequence ((s"Ç, Ç) + (s"r¡, n))n>o is determinate. Then (s") is a determinate moment sequence.
Proof. For each Ç e %? the moment sequence ((s"c¡, ¿f)) is determinate (take n = 0 in the statement of the theorem); let A¿ be the unique measure for which (3) holds. By the uniqueness of X¿ , any measure p satisfying (2) must satisfy (4) . By polarization it follows that (s"), if a moment sequence, is determinate.
For £, n e %? we have
(n > 0). By the determinacy hypothesis it follows that (5) holds; (6) is determinate (see [1] ).
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Then (sn) is a determinate moment sequence. Proof. Given Ç, n £ %?, apply the second Carleman criterion to the sequence ((s"Ç, Ç) + (snn, n)). n Though conceivably ({snÇ, Ç) + (snn, n)) might be replaced by just ((s"£, £)) in Theorem 2, a proof of this can hardly be simple. Certainly the naive approach is doomed to failure; the sum of two determinate moment sequences need not be determinate. (In fact, every (scalar) moment sequence is the sum of two determinate ones. To see this, consider any moment sequence (s"). If (sn) is determinate, it is the sum of the two determinate moment sequences (0) and (s"). Otherwise, choose a Nevanlinna extremal measure p of which (s") is the moment sequence (see [1] ). Such a measure has the form p = Y^i anex" where the x" are distinct reals, a" > 0, and eXn denotes the Dirac measure at x" . Moreover, p -a"eXn is determinate for each n [3] . So (sn) is the sum of the moment sequences of axeX] and p -axeXi ; both of which are determinate.) Determinacy of a great many of the scalar moment sequences ((s"Ç, c;)) is not sufficient.
Theorem 3. There is a positive definite sequence (sn)n>o in B(C2) such that the scalar moment sequence ((s"¿;, £)) is determinate for each t\ in a dense G¿ in C2 ; yet (s") is not a moment sequence. Proof. Let X be the unit sphere in C2, O a countable dense set in I. Choose a sequence (<pn)n>2 in $ in which each element of O appears infinitely often.
We shall construct the sequence (sn) by induction, keeping the determinants (1) positive for all n and all ^ e I (hence for all £ e C2 \ {0}), thus making sure that (s") will be positive definite. As in the proof of Theorem 1, beginning the construction with so = {o ?)
ensures that the full sequence will not be of positive type (i.e., not a moment sequence). Suppose that « > 2 and that so, ... , s2n-2 have been chosen properly. Put •Ï2/1-1 =0 and define a function F" on C2 by the condition that By the Carleman criterion it follows that the moment sequence ((s"¿;, Ç))n>o is determinate. D
